2 previously described (6) . Briefly, total liver tissues were perfused with HBSS buffer (50 mM HEPES [pH 7.4], 5.5 mM glucose, 138 mM NaCl, 5.4 mM KCl, 4.17 mM NaHCO 3 , 0.34 mM Na 2 HPO 4 [dibasic] and 0.44 mM KH 2 PO 4 ) into the portal vein. After perfusion, the liver tissues were dissociated into hepatocytes using collagenase buffer (HBSS buffer supplemented with 0.25% (w/v) type IV collagenase (Sigma-Aldrich) and 5 mM CaCl 2 ). Subsequently, the isolated hepatocytes were washed with serum-free M199 medium (Thermo Scientific HyClone, South Logan, USA) and suspended in M199 medium supplemented with 10% (w/v) fetal bovine serum, 100 units/mL penicillin and 100 mg/mL streptomycin. Cell viability was assessed by the trypan blue exclusion test.
Isolated hepatocytes were seeded at a density of 2.5×10 6 cells/dish in 100-mm tissue culture dishes and maintained at 37°C in 5% CO 2 . After cell attachment (approximately 4 hours), the culture media were replaced with fresh media. For adenoviral infections, hepatocytes were cultured for approximately 16 hours after cell attachment and subsequently incubated for 5 hours at 37°C in serum-free M199 either with or without adenovirus. Then, the culture media were replaced with fresh media, and the cells were incubated for 24 hours.
GST pull-down assay
GST pull-down assays were performed as previously described (7) . Briefly, GST and GST- 
Western blot analysis
The cells were lysed on ice with modified radioimmunoprecipitation assay (RIPA) buffer (50 mM Tris-HCl [pH 7.4], 150 mM NaCl, 1 mM EDTA, 1 mM PMSF, 1% (v/v) NP-40, 0.25% (w/v) Na-deoxycholate and protease inhibitor cocktail) and subjected to immunoprecipitation or western blotting analyses. For immunoprecipitation, equal amounts of the total cell extracts were incubated 3 with Myc or Flag antibody, and the immunoprecipitated complexes were collected using protein Asepharose beads (GE Healthcare, USA). Further, the pellets were washed extensively and subjected to western blotting analyses according to previously described protocols (8 
Transient transfection and luciferase assay
HEK293T cells were transiently transfected with several DNA constructs according to the calcium-phosphate method described previously (9) . After incubation for 24 hours, transfected cells were harvested and assayed for luciferase and β-galactosidase activity. Total cell extracts were Table S1 .
Oil Red O staining
To assess intracellular lipid accumulation, hepatocytes were fixed with 10% formaldehyde (MERCK, Darmstadt, Germany) in PBS and stained with Oil Red O as described previously (11) .
Mouse primary hepatocytes were transfected with siRNA targeted against RNF20 in M199 medium.
After 48 hours, the transfected cells were washed twice with PBS, fixed for 1 hour with 3.7%
formaldehyde in PBS and subsequently dehydrated with 100% propylene glycol (AMRESCO, USA) for 5 minutes. After removing the propylene glycol, Oil Red O dye was added to the plate and incubated overnight. Subsequently, Oil Red O was removed, and 85% propylene glycol was added to the plate, which was allowed to stand for 5 minutes. Finally, excess dye was washed away with distilled water until the background was clear. To detect hepatic lipid contents in liver section, OCT compound-embedded, snap-frozen liver tissues were fixed and stained with Oil Red O. Images were obtained using an EVOS ® ORIGINAL microscope (Advanced Microscopy Group) and a NIKON TMS inverted microscope (NIKON).
Hepatic triglyceride analysis
Hepatic triglycerides were measured in cell lysates using a colorimetric assay and expressed as μg of lipid per mg of cellular protein as described previously (12) . In brief, liver tissue samples were homogenized in 5% Triton X-100, and total tissue extracts were incubated in a water bath at 80°C and subsequently cooled down to room temperature twice. After centrifugation at 12,000 rpm for 5 minutes at room temperature, the supernatant was collected and used in triglyceride assays.
Measurement of hepatic triglycerides was performed using the Infinity TM triglycerides reagent (Thermo Scientific, USA).
Oral glucose tolerance test
For the oral glucose tolerance test, db/db mice were fasted for 12 hours and basal blood samples were taken, followed by oral glucose administration (1.5 g/kg of body weight). Blood samples were drawn at 15, 30, 45, 60 and 90 minutes after administration.
Statistical analysis
All observed data are presented as the means ± standard deviation (S.D.). Error bars represent S.D., and p values were calculated by Student's t test. The S.D. values were considered statistically significant at *P < 0.05 and **P < 0.01. Mouse primary hepatocytes were infected with Ad-Mock or Ad-RNF20 for 12 hours. Subsequently, the culture media were replaced with fresh media and 24 hours. And then the cells were incubated for 12 hours with or without insulin (100 nM) and T0901317 (3 μM). Total cell lysates were subjected to SDS-PAGE followed by western blotting analyses with the indicated antibodies. pSREBP1, precursor SREBP1; nSREBP1, nuclear SREBP1. (A) Ten-week-old male db/+ and db/db mice were sacrificed and isolated the liver tissues in fed states.
